Globular adiponectin induces adhesion molecule expression through the sphingosine kinase pathway in vascular endothelial cells.
The signaling pathways that couple adiponectin receptors to functional, particularly inflammatory, responses have remained elusive. We report here that globular adiponectin induces endothelial cell activation, as measured by the expression of adhesion proteins such as vascular adhesion molecule-1 (VCAM-1), intracellular adhesion molecule-1 (ICAM-1), E-selectin and MCP-1, through the sphingosine kinase (SKase) signaling pathway. Treatment of human umbilical vein endothelial cells with globular adiponectin resulted in NF-kappaB activation and increased mRNA levels of VCAM-1, ICAM-1, E-selectin and MCP-1. Sphingosine 1-phosphate (S1P), but not ceramide or sphingosine, was a potent stimulator of adhesion protein expression. As S1P is generated from sphingosine by SKase, we treated cells with siRNA for SKase to silence the effects of S1P in the endothelial cells. Treatment with SKase siRNA inhibited globular adiponectin-induced NF-kappaB activation and markedly decreased the globular adiponectin-induced mRNA levels of adhesion protein. Thus, we demonstrated that the SKase pathway, through the generation of S1P, is critically involved in mediating globular adiponectin-induced endothelial cell activation.